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not be the same as that required to double the incidence of a different
end point.

The BEIR I Committee (NRC72) espoused five general principles
of risk estimation. Subsequent committees have generally followed these
strictures whenever possible, as has the present committee. They are as
follows:

1.   Use relevant data from all sources, but emphasize human data
when feasible. In general, when data of comparable accuracy exist, place
greater emphasis on organisms closest to man.

2.   Use data from the lowest doses and dose rates for which reli-
able data exist, as being more relevant to the usual conditions of human
exposure.

3.   Use simple linear extrapolation between the lowest reliable dose
data and the spontaneous or zero dose rate.  In order to get any kind
of precision from experiments of manageable size, it is necessary to use
dosages much higher than those expected for the human population. Some
mathematical assumption is necessary, and the linear model, if not always
correct, is likely to err on the safe side.

4.   If cell stages differ in sensitivity, weight the data in accordance with
the duration of the stage.

5.   If the sexes differ in sensitivity, use the unweighted average of data
for the two sexes.

Deliberate exposure of humans to radiation without diagnostic or
therapeutic justification is unacceptable, and therefore, most genetic stud-
ies have had to be carried out in experimental organisms, particularly mice.
Such studies raise numerous additional problems of their own, including
extrapolation of results obtained under experimental conditions to the con-
ditions relevant to population exposure, such as dose rates, fractionation,
and other variables; and extrapolation from an experimental organism
such as the mouse, in which radiation effects may be estimated with some
confidence, to humans, because organisms differ in radiation sensitivity.

UNSCEAR (UN86) has summarized three principal assumptions that
are necessary for extrapolating data from mice and other suitable mammals
to humans:

1.   The amount of genetic damage induced by a given type of radiation
under a given set of conditions is the same in human germ cells and in
those of the test species used as a model.

2.   The various biological (e.g., sex, germ cell stage, age, etc.)  and
physical (e.g., quality of radiation, dose rate, etc.) factors affect the magni-
tude of the damage in similar ways and to similar extents in the experimental
species from which extrapolations are made and in humans.